
Muon Efficiencies for
Period 9 Data using PerfIDia

(blessing)

Simona Rolli



5/9/07 Simona Rolli
2

Muons

http://ncdf70.fnal.gov:8001/PerfIDia/PerfIDia.html
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Muons

Dataset bhelmi: Runs 222529 to 228596 
MC sample      : zewkcm 
GRL                 : goodrun_em_si_cmxignored.v15

Complete list used here:
http://ncdf70.fnal.gov:8001/PerfIDia/validation/bhmumi/bhmumi.rootlist
http://www-cdf.fnal.gov/internal/physics/top/RunIITopProp/gen6/filelists/gen6/bhmumi2_lepton.rootlist

http://ncdf70.fnal.gov:8001/PerfIDia/validation/bhmumi/zewkcm.rootlist



5/9/07 Simona Rolli
4

Muon Triggers

The CMUP trigger stayed the same
The CMX trigger changed during period 9:
The CMX triggers were divided according to the following paths:
•CMX0: MUON_CMX18_LUMI                     (“old” CMX w/ SLAM confirmation)
•CMX1: MUON_CMX18_L2_LOOSE_LUMI (“old” CMX w/o SLAM conf)
•CMX1: MUON_CMX18_&_JET                   (new CMX + JET path)

•Each trigger was analyzed separately in the same fashion as the previous CMX trigger
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Trigger Paths

OLD
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L1 Trigger Efficiency

εL1
CMUP is calculated from 2 independent samples

1)CMX-CMUP where the triggered leg is CMX and the probe leg is CMUP

2)CMUP-CMUP sample

From which the efficiency is derived

The efficiency is an average of εL1(A)
CMUP  and εL1(B)

CMUP weighted by the
errors
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Trigger Eff L1

Period 9
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L3 Trigger Efficiency

CMX-CMUP events events where both legs pass the L1 trigger
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MUON_CMX18_L2_LOOSE_LUMI

No SLAM conf
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MUON_CMX18_LUMI

SLAM confirmation
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MUON_CMX18_&_JET10_LUMI
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MUON_CMX18_&_JET10_LUMI

Efficiency as function of jet Et cut

75.00 ± 4.97Et > 10 GeV

93.75 ± 3.49Et > 14 GeV

90.57 ± 4.02Et > 13 GeV

97.56 ± 2.41Et > 15 GeV

100 ± 0.0Et > 30 GeV

100 ± 0.0Et > 25 GeV

96.55 ± 3.39Et > 20 GeV

EfficiencyCategory
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Conclusions on Trigger Eff

The right way to proceed is to start calculating the L2
trigger efficiency, since it is at L2 that we have
implemented the new requirements (3D confirmation
and jet).
We are doing it.
In this way L3 efficiency will be 100% relative to L2
which is what now we quoted as L3.

Preliminary results are indicating that the L2 efficiency
for the SLAM confirmed CMX trigger is of order 97%
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Trigger Eff vs Inst Luminosity

L1 Trigger Efficiency vs Inst Lumi

CMX

CMUP
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Trigger Eff vs Inst Luminosity

MUON_CMX18_LUMI_250_v-1

MUON_CMX18_L2_LOOSE_LUMI_200_v-1

MUON_CMX18_&_JET

L3
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Overall Trigger Efficiency

The overall trigger efficiency is the product of L1xL2xL3 ( for now L1xL3

73.77 ±2.30

86.53 ±1.70

81.74 ± 2.58

92.92 ± 0.79

Overall

73.77 ±2.30

91.05 ±1.29

85.40 ± 1.29

93.01± 0.79

Overall

97.67 ± 2.30

96.32 ± 1.14

96.51 ± 1.03

98.70 ± .65

L3 CMX18
no 3D

97.67 ± 2.30

91.54 ± 1.69

92.38 ± 1.49

98.64 ± 0.67

L3 CMX18
3D

88.49 ± .79CMX18 no 3D

88.49 ± 0.79CMX18 3d

75.53±2.43100 ± 075.53 ± 2.43MK

91.75±2.9597.06± 2.9094.53 ± .62Arch

86.33 ±2.597.56± 2.4188.49 ± .79CMX18 & Jet10

94.21±.45100 ± 094.21 ± .45CMUP

OverallL3 CMX18
& Jet10

L1Category
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Muon ID Efficiency: ID Cuts
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Fiducial cuts
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ID Efficiency Calculation
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ID Efficiencies: data

CMUP

CMX
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ID Efficiencies MC (zewkcm)

CMXCMUPSF

1.0099 ± 0.00590.9908 ± 0.0052All Cuts excl isol

0.9955 ± 0.00410.9882 ± 0.0062All Cuts

Period 9 Period 8
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Muons: ID Efficiencies

Period 9

Period 8

CMUP
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Muons: ID Efficiencies

Period 9

Period 8

CMX
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Reconstruction Efficiency

Events Selection
No cosmic tag and 2 tracks passing the following:

εReco = #tracks fiducial and linked to a stub
                            # tracks fiducial
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Muons: Reconstruction Eff
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Muons: Reconstruction Eff

Period 9
Period 8
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Muons: Reconstruction Eff

Period 9
Period 8
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Reco/ID overall efficiency
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Conclusions

• We have calculated Trigger/ID/Reco
Efficiencies for high Pt muons for Period 9
data
 Major trigger changes for CMX

 Trigger efficiency redefined and recalculated
 Next time we will present also L2 efficiencies

 ID/Reco ok
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Code to retrieve the trigger info

Outside the even loop
 if(dataFlag){
       mytool->GetTriggerBitL3("MUON_CMX18_LUMI",
                               "MUON_CMX18_L2_LOOSE_LUMI",
                               "MUON_CMX18_&_JET",
                               chain, evtA,trnmA,"TrigOutput");
    }

Inside the event loop:
if(dataFlag){
    L3_CMUP0 = (((mytrigInfo->summaryWord >> 1) & 0x1) == 1);
    L3_CMUP1 = (((mytrigInfo->summaryWord >> 1) & 0x1) == 1);
    L3_CMUP2 = (((mytrigInfo->summaryWord >> 1) & 0x1) == 1);

    fired_cmx0 = mytool->testTriggerBitL3(event->runNumber,mytrigInfo,0);
    L3_CMX0  = fired_cmx0;
    fired_cmx1 = mytool->testTriggerBitL3(event->runNumber,mytrigInfo,1);
    L3_CMX1  = fired_cmx1;
    fired_cmx2 = mytool->testTriggerBitL3(event->runNumber,mytrigInfo,2);
    L3_CMX2  = fired_cmx2;

   }
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Code (cont’d)

if(event->runNumber < CMX_FIRST_RUN)
                           {L3_CMX0 = false;L3_CMX1 = false ;L3_CMX2 = false;}

// Three different runs for the following conditions

 if ( event->runNumber > 226194 && event->runNumber!= 226336 && event->runNumber!=227723
&& event->runNumber!=227884) {

// SLAM trigger
    L3_CMX = L3_CMX0; // MUON_CMX18_LUMI_250_v-1
    L3_CMUP = L3_CMUP0;

// NO SLAM trigger
    L3_CMX = L3_CMX1; // MUON_CMX18_L2_LOOSE_LUMI_200_v-1
    L3_CMUP = L3_CMUP1;

// jet trigger
       if ( nAllJet > 0 && AllJet[0]->Et > 15) {
          L3_CMX = L3_CMX2; // MUON_CMX18_&_JET
          L3_CMUP = L3_CMUP2;
       } // if ( nAllJet > 0 && AllJet[0]->Et > 15)

    } // if ( event->runNumber > 226194 )


